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A PLANT AND MUSHROOM GROWTH MEDIUM 
. FIELD OF THE INVENTION 

The present invention is directed lowarUii a urowih niedium for 
plants. The present invention is also directed towards a growth medium for 
use as a casing soil in mushroom cultivation. 

BACKGROUND ART 

In commfirdal mu.shroom cultivation it is general practice to 
provide a lower layer of composi which Is covered by a layer of a material 
referred to as casing soil. IL iis iiiipoflanl in mushroom cultivation that the 
casing soil assists in maintaining a desirable moisture level for musriroofii 
growth. It should also maintain q desirable carbon dioxide and oxygen ratio. 
Further the casing soil should maintain the nutrient balance of the compoct 
and ^ilsn art as a barrier to disease and insect pests. 

To data, The only material which has been recognised by 
cornrnercial mushroom growers as being acceptable for use as casing 
material is sphagnum peat.. Spliagnuiii peat is partially decomposed 
sphagnum moss and is obtained from Ireland, Holland and Canada (known 
as blonde peat). Sphagnum peot hoc the required abilrty to retain moisture at 
levels suitable for mushroom growth, together with required porosity and 
nutrient levels. 

However, existing sphagnum peat supplie^^ are becoming 
depleted. Thus, there is a need in Uie industry for an alternative to sphagnum 
peat Still further, the costs of obtaining imported spliagifurn peal dit? high 
and adds considerably to a mushroom grower's costs. Thus, there is a 
further need in the industry for an economically viable alternative to 
sphagnum pfiat. 

A difficulty with ohraining an alternative to sphagnum peat is that 
any alternative muiil satisfy the parcicular requirements for mijshrnnm 
cultivaition. As mentioned above, a ca'siiiy soil inubt have a moisture holding 
capacity to ensure that there is sufficient moisture to support mushroom 
grnwth Other important pnDperties include neutral pH. low salt ieveic and 
suitable nutrient levels. It has been observed that although other types of 
peat such as sedge peaL are available they do not satisfy the above 
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requirements and 2re unsuitable as casing Goilo. To date, there is no 
connnrierci^iiy available alternative to sphagnum peat. 

In the hortinjlniral industry, it is common practice to preparo 
ailiucial yruwQi medium for use as potting mlxR5;. Snr.h growth media must 
have desirable air porosily. wabr retention properties and sufficient niitriftnts 
to sustain plant grow1:h. 

Typical commercial potting mixes include a mixture of coarse 
sand and an organic material. Such a mixture on ito own ia generally 
deficient in many nutrient?; np.nessar^ for plant growth. Thus, to provide a 
satisfactory mix. It is necessary to arirl ihp. nutrients required for plant growth. 

Typical organic materials are timber product?; ?iiir.n as hark chips 
and composted bark material. Although Lheb'e materials are generally 
obtained from byproducts of timber production, their supply doe:^ rely on 
diminishing natural resources. 

In an attempt to provide a plant growth medium with dcGirable 
properties a number" of different combinations of materials have been 
reb-earched. Examples of these earlifir sturtifis include the use of filler 
materials such as bagasse, coconut fibre and rice husks with sphagnum peat 
mo3S and sphagnum peat. 

Filler matcrialG such 93 bagasse are fibrous materials which 
contain no significant levels of nutrients. Thus, it is necessary to add the 
nutrient rich sphagnum moss or peat However, as m©ntion9d above, 
sphagiiuirrpeat is in a finite supply. Tn date, it is believed there is no 
acceptable alternative lo the use of sphagnum peat in the horticulture or 
mushroom industries. 

It ic therefore an object of the present invenligfi lu provide a 
growth medium for plants and mushrooms which may at least partially 
overcome thfi above disadvantages or provide the public with o. uocful choice. 
IL ib also an object of the present invention to provide a material for use as a 
casing soil which may be ubed as an alternative to sphagnum pMt 
SUMMARY OF THE INVENTION 

According to a fir^t broad form of the invention there is provided 
a growth medium tor plants or mushrooms, the medium comprising 
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sugarcane mill mud and a ncn-sphagnum peat material selected from the 
group consisting of a non-sphagnum peat and coconul fibre. 

The growth medium of the present invention may be used in a 
wide range of applications including potting mixes, soli additive, mulch, 
S mushroom casing soil and also as a top dressing material for germination of 

In the pie^-enl specification and claims, the temi "non-sphagnum 
peat" includes any peat materiel wliidi is nul derived from sphagnum moss. 
Such peat materials include peat derived from sedges or tjees. Aiiolher 

10 suitable matarial is coconut fibre, vi^hich is known as coco peat Typically, 
coco peat consists of shredded coconut coir (the fibrous part of a coconut 
shell). The coconuT fibre may be either partially composted or used in its raw 
stale. Cambinations of any two or more types nf peat and/or coconut fibre 
may also be used. Splrdyriufn peat may also be Included as a minor 

15 component of the composition if desired. 

The term "sugarcane mill mud" in the present specification and 
claims refers to washing material from sugar cone mills. The washings 
include cane washings, lime, cane juice impurities and fine bagasse. 

Neither non sphagnum-peat matRrials or sugarcane mill mud 

.20 when used exclusively ab a plant growth medium or casing soil are sijirahlfi 
for satisfactory plant or mushroom gruwlh. However, the present inventor has 
surprisingly discovered that when a sugan:;ane mill mud and iiun-bpliagnum 
peat are used in combination, a material suitable for use as a plant growth 
medium or casing soil may be obtained. 

2b Neither prnriiict on its own is suitable for satisfactorily supporting 

planLoi uiu^shroom growth. 

The ratio of non sphagnum-peat material to sugarcane mill mud 
is typically between about 1.4:1 to about 2:1 parts by weiylil. Preferably the 
ratio is about 1.7:1, The amount may vary depending upon the type of peat 

30 and sourcR ot the sugarcane mill mud. For example, the composition of the 
sugar cane mill mud may var/, depending upon the source mill. 

Typically, the respective amounts of sugar cane mill mud and 
non sphagnum-peat material component are selected so as Lu uplirnise 
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U^5i)ifable propertieii b'udi as water retention, aeration. pH. salt content and 
nutrient level. For ^xanhple, non sphagnum-peat nialeiidis lyuicaily have 
undesirable propertiec cuch ac low pH, low nutrient levels and low air 
porosity. These properties may bQ offsst by the sugarcane nntll mud which 
=; h;^?; nfiar nftUTr;^! pH. suitable nutrient levels and good air porosity. 
Conversely, undesirable properties of rhe sugarr^inft mrii mud such as high 
salt levels, low moiyture retention, high levels or susceptibility to unwantfid 
biological organisms are offset by the non sphagnum-pedl irialerial wiiich was 
as low Gait levels, good moisture retention and is substantially free of 
10 nematodes and other soil pathogeny 

Preferably, the non sphagnum-peat material sugarcane mill mud 
• ;3rfi mixfid td provide a composition having the ranges as defined in the 
following Table 1. 

15 TABLE 1 



Nutrient 


Range 


Air Filled PoroGity % 


17-25 


Water Holding Capacity % 


67-^74 


pH . 


6.7 . 7.2 


hiectrical Conductivity 


0.3 0.45 


Chloride (ppm) 


18-^30 


Nitrate Nitrogen (ppm) 


100-150 


Ammonium Nitrogen (ppm) 


< bO 


Total Nitroyeii (ppnj) 


60-100 


Sulphur (ppn^) 


25-50 


Phosphorus (ppm) 


18^40 


Potassiunn (ppm) 


16-30 


Calcium (ppm) 


150-350 


Magnesium (ppm) 


30-60 


SnrJjnm (ppm) 


. 5-20 


iron (ppm) 


25-50 


Copper (ppdO 


1.0-4. S 
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Nutrient 


Range 


Manganese (ppm) 


7 ' t 



When used as a casing soil compuiyilion. preferably water is 
also added to the peat and/or coconut fibre sugarcane mill mud niixlur(i to 
provide a water content of between about 65 - 75%(wt/vol). Typically, the 
casing soil cnmpnsitjon is steriiised prior to use. Other optional additiveo may 
also be added. Such aririirivp.s include wetting agents, fungicides, 
namaticideb, iiiisticUddes and texture and pH contrniimg agents. Such 
additives are known to those skilled in It^e arl. The composition may alsn he 
supplemented with nutrients, if desired, such that curicentrations of the 
respective chemicals fall within the ranges in Table 1. 

Where the medium is to be used as a plant growth medium such 
as polling mix or top dressing soil, it ma be desirable to add a filler material to 
niudify purubily and/or water retention. The amount ot tiller can be varied, , 
depending upon tlie de^sired properties of the mix. This mn depend on the 
type of plant to be grown. Suitably, aboul 30 lo about 80 wt % of filler may be 
added. Potting mixes will typically include about GO to about 70 wt % filler 
where top dressing soils can contain lower levels of filler. 

:A preferred filler is an inert material. An especially preferred 
filler is bagasse. 

Optionally, further addition.^ known in the art may be added, to 
the medium of the present iiiveiiliun. Such additives Include wetting agents, 
insecticides, nematieides, nutrients and a pH modifying agent. 

BEST MODE 

By way of Example only, the present invention wilt be described 
with reference to the foflnwmg hxamples, --. 
Exam ple 1 

A 10 tonne bylch of casing soil was prepared as follows: 
Sugarcane mill mud having a composition according tu Tdble 2 -dnd j^edye 
peat having a composition according to Table 3 are sterilised separately at 
70*C for 5 hours. H.V50kg of peat and 3,750kg of sugarcane mill mud are 
mixed in a nuxer. An effective amount of a pH cnntmliing agent sucln as 
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gypsum and/or lime is added such that the pH of the mixture is near neutral, 
typically between about 6.7 to about 7.2. Generally about 100 - 130kci of Uie 
pH controlling agont is added. 

A 10L solution of one or mors fungicides is prepared. Preferred 
fungicides are thosfi av;iil?^hip. under the trade names Prochloraz and 
BenoMiyl. Preferably a 10L solution of Prochioraz (0.4 - O.Rkg) ^n<i Renomyl 
(0.3 - 0.7kg) is prepared. 

A 10L solution of an insecticide, nerrialiuiU*- and diisinfectani; Is 
aico prepared. A preferred insecticide is available under the trade nariie 
Fipronil (0.2 - 0.4L), a preferred nematicide is avcilablc under the trade name 
hfinamiphns (U 1 - a.3L} and a preferred disinfectant is Formalin (1.5 
2.25L). 

Tlie moisture level of the mix Is measured and The amount of 
water required to achieve a moisture cunLtitiL uf dbuut 75% is calculated. 

A wetting egent is then added to the calculated amount of water. 
A preferred wetting agent ic Alcohol Ethoxylate. Typically about 0.8 - 1 .5L of 
ethoxylate is added to about 0.8 - 1 .OKL of water. 

The sijgarr.;:ine mill mud and peat are mixed in the mixer at. a 
speed not more than about 50rpm for between about 8 to 10 nninnTft.s. L)unng 
mixing, the tliree aqueous sululiuns. prepared above, are sprinkled onto the 
mixture. After the- solutions have been added, niixing is cunliriued for 
between about 3 to about 5 minutes. 



The casing mixture is then ready to be used or packaged. 
TABLE 2 -SEDGE PEAT' 



NutrientTTest 


Optimum Range 


Analytical Range at 
differftnt rip.pth 


Air Filled Porosity % 


15-25 


2-10 


Water Holding Capacity % 


?40 


54-82 


pH 


C.5-7.2 


3.6-4.4 


Electrical Conductivity 


0.2-0.5 


O.OQ-0.12 


Chloride 


0-100 


10 .13 


Nitrate Nitrogftn 


100-150 


1-2 
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Nutrient/Test 


Optimum Range 


Analytical Range at 
different depth 


Ammonium Nitrogen 


0-150 


0.0 


! otsi Nitrogen 


150-250 


1 2 


Sulphur 


>40 


A-S 


Phospnorus 


H - 


1 -2 


Puldsiiuiri 


35 - 250 


2-4 


Calcium 


50 - 340 


l Y --/V 


Magnesium 


25-80 


20-74 


Sodium 


0-70 


18-23 


Iron 


35-70 


52 - 72 


Copper 


0.4-10 


0.04-0.15 


Manganese 


1.0-15 


1-3 



'I he sedge peat is sourced from Butcher's Creek in Athcrton. 
This peat contains high Iftvp.l^ of minerals and a large percentage of 
uf ideconip(j$ed grasses, roots and the like which r^n tie up tree nitrogen,. 
5 Further, this material can break down to a very fine particle size that can dog 
pore spaccG. 



TABLE 3 - SUGARCAME MILL MUD 



Nutrient/Test 


Analytical Range 


Moisture Level % 


67.9-75.5 


Water holding capacity % 


46.9-62.3 


pH 




Electrical conducLivily 


0.54-0.7/ 


Total Nitrogen 7o dm 


0.52-0.83 


Ammonium Nitrogen ppm 


5-45 


Phosphorus % dm 


0.45-0.G9 • 


Potassium % dm 


0.69-0.S9 


Calcium % dm ■ 


1.01 1,53 


Magnesium % dm 


0.37 - 0.43 
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Nutri&ntrrest 


Analytical Range 


SiJifiir 7n (im 


0,13-0.19 



Examp le 2 

Example .1 wdii fepedled with the sedge peat being replacfiri hy 
coco pest. The coco peat has a composition accoixJitici to Table 4. 

TABLE 4 - COCO PEAT 



Nutrient/Test 


Optimum Range 


Analytical Range at 
different depth 


Air Filled Porosiry % 


15-25 . 


13-18 . 


Water Holding Capacity % 




63-77 


pH . 


6.5-7.2 


ti.l -6.4 


EJectrical Conducljvily 


0.2 - 0.5 


0.2fl-0.ri1 


Chloride 


0-100 


59-71 


Nitrate Nitrogen 


100-150 


1-3 


Ammonium Nitrogen 


0-150 


>5 


Total Nitrogen 


150-250 


1-3.5 


Sulphur 


>40 


2.9-6.3 


Phosphorus 


8-40 


1-6 


Potassium 


35 - 250 


132 - 166 


Calcium 


50-340 


>12-68 


Magnesium 


25-80 


14-23 


Sodium 


0 - 70 


53 - 57 


Iron 


35-70 


10 1 - 'M H 


Copper 


0.4-10 


4-7.5 


Manganese 


1.0-15 


2.2-7.5 



The compocition of the casing soil prepared by examples 1 and 
? has ^ composition according to TabiG 5. This mixture may aico be uccd ao 
a plant growth medium or a soil additive. 
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TABLE 5 



Nt ifri ^nt 


Av/^iilj^hlp lirnitfi of npw pri'^inn miv 1 

rA V « 1 1 d U 1 C I 1 1 i II Wl I 1 ti. "Til ^i^ClOllIM llll^ 1 


Air Filled Poro'^itv % 


21-25 


Water Hoidlna Caoacitv % 


70 - 72 




6.8-7.0 


Electrical Coiiduclivity 


n.rr/h -lj.4 


Chloride (ppm) 


24-28 


Nitrate Nitroaen foDm) 


110 - 125 


Ammonium Nitrogen (pom) 


0.0 


Total Nrtroacn (oom'i 


75 - 90 


^1 jinhtjr ^nnm^ 


30 - GO 


Phocnhonjs f^Domi 


25 - 35 


Potassium (ppm) 


20-30 ■ 


Calcium (ppm) 


225 300 


Magnesium (ppm) 


36-^5 


Sodium (ppm) 


14-20 


Iron (ppm) 


4Z-45 


Copper (ppm) 


3.5-4.0 


Manganese (ppm) 


4-e 



The casing aoils prepared by Examples 1 and 2 ate ctieitiiually 
balanced and ready to use. The texture of the material is able to maintain a 
B ratin of carbon dioxide and oxygen which facilitates the initial growth of the 
mushroom mycelium. (Carbon dioxide is typically generated by the lower 
cuinpubl layer). 

The casing suit prepared according lo Examples 1 and 2 were 
observed to have a high carbon content (which \^ desirable for optimum 
10 vegetative grovrth), a low ach content (about 15 to about 257o), a high level of 
organic matenal (about 540mg/kg), to be substantially nematode free, 
substantially free from soil bnrnp. pathogens have a moisture content of 
between about 45 to about 55% and a high moisture holding capacity a 
. y/atcr holding capacity at dry bulb density of 0.4m/cc al 0.4m :>ucLiuii is 137% 
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on a dry basis and 55% ow a vuluinetric basis at Temperaujrfi ranges of IB^'C 
to32'C). 

The cQcing soil was also observed to mainldifi the moisture 
holding capacity at a minimum level of about 67 to about 72%. to maintain an 
optimum Ifivfil of resistance against unwanted biological organisms during the 
cropping cycle, optimum nurrienf levels, a pH of between about 6.7 to about 
7.2 and also to nvdinldin a desirable texture. 

The growth and quality of mushrooms producftri using the 
composition of the present invention was compared with the growth and 
quality of mushrooms produced using sphagnum peat. The quariLily and 
quality nf the mushrooms produced using the composition of the present 
invention was found in he comparable to; that using sphagnum peat. 
Con ipaialivt- tests in which sedge peai and sugarcane mill mud were used on 
their own showed that ti itj mushroom growth was unsatisfartory. 

Example 3 

A potting mix was prepared by mixing 1.7 pailii by weight sedge 
peat to 1 part by weight sugar mill mud. To this mix was added 4 parts by 
weight bagasse. 

hxample4 

A lup dressing material was prepared according to Example 3 
except that 2 parts by weight bagasse was added. The top dressing material 
was spreod on a ground surface. Grass seeds weie spread on the material 
at regular intervals. Gracs germination and growth was evident over a period 
of about one week. This time was observed to be less than that when using 
conventional top dre.=:sino materials. 

The potting mix and top dressing material were also observed to 
exhibit at least equivalent and generally superior results ovpt rnnventional 
materials. However, the medium of the pieseiiL invention can be prepared 
using waste products such as sugar cane mill mud. Thus, II le medium can 
replace conventional materials currently prepared. from limited natural 
resources. 

It will be appreciated that In the present specitication and claims, 
the term "comprising" and its derivatives "compristj" and "comprises" will Imply 
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the inclucion of the otatcd integers but not the exclusion of any further integer 
or integers. 

It nan hfi SRRn that the cornposition o\ the present invention 
provides an alternative to conventional sphagnum peat in the production of 
iiiubhiooiTis and ujie a plant growth medium or soil additive. The 
composition enables the production of mushnDOms of a quality and quantity 
comparable to sphagnum peat. 



